Background: Foreign body aspiration refers to the inhalation of an object into the respiratory system and is a serious and potentially fatal event. A distinct group of patients has recently been recognized among Muslim nations. These patients include women who wear headscarves and place the safety pin in their mouth prior to securing the veils, leading to accidental foreign body aspiration. The aim of this study was to analyze the main presentation, diagnosis, treatment, and outcome of patients with scarf pin aspiration. Methods: This prospective study involved patients with a history of scarf pin aspiration admitted to a single center during an 18-month period. Their main presentation, diagnosis, treatment, and outcome were analyzed. Results: In total, 27 patients were included. The needle was extracted by flexible bronchoscopy in 12 (44.4%) patients, rigid bronchoscopy in 13 (48.1%), and thoracotomy in 2 (74%). One patient died during rigid bronchoscopy. All remaining 26 patients were satisfied with the postsurgical outcome at a mean follow-up of 1 week. Conclusions: Scarf pin aspiration differs from other types of foreign body aspiration considering the specific population affected, and its management algorithm may thus differ from that of other foreign bodies. The left main bronchus is the most common site of pin impaction. Rigid bronchoscopy is the most commonly performed procedure for successful retrieval.
Introduction
Foreign body aspiration (FBA) refers to the inhalation of an object into the respiratory tract and is a serious and potentially fatal event.
1 Asphyxiation secondary to FBA is a leading cause of accidental death among children younger than 4 years. 2 The inherent tendency of children to place new objects into their mouths with immature posterior dentition and neuromuscular mechanisms puts them at great risk of FBA.
3 Although FBA is rare in adults, risk factors in this population include neurologic dysfunction, dental trauma, and aspiration of largerthan-normal pieces of food. 4 Most aspirated foreign bodies are organic materials, primarily nuts and seeds. 2 However, a distinct group of patients has recently been recognized among Muslim nations. These patients include women who wear headscarves and place the safety pin in their mouth prior to securing the veils. Aspiration of these pins occurs with talking, laughing, and coughing. 5 Although inhaled foreign bodies commonly lodge in the right bronchial tree, scarf pins more often settle in the left tree. Numerous authors have attributed this finding to the Bernoulli phenomenon, which states that coughing, laughing, or speaking creates stronger negative pressure in the narrow left bronchus than in the wide right bronchus. 5 In contrast to usual FBA, which has a variety of clinical presentations, scarf pin aspiration is usually either asymptomatic or presents with a cough and/or dyspnea in spite of a clear history. 6 Posteroanterior and lateral chest radiographs are efficient tests with which to diagnose and localize the pins, which appear as linear metallic opacities. 7 Foreign body extraction is usually performed through a rigid or flexible scope. Patients with scarf pin aspiration require thoracotomy more often than do patients with other forms of FBA. This may be due to distal migration of the pin to subsegmental bronchi because of its small size. 5 In this prospective study, we analyzed the main presentation, diagnosis, treatment, and outcome of patients with scarf pin aspiration. In this report, we highlight the potential danger of these pins to the health of veiled women.
The key questions are how this type of FBA presents and how to prevent its occurrence. We believe that scarf pin FBA is common in Muslim communities; therefore, the main goal of this report is to add more clinical information about this subject to the literature.
Patients and methods
This prospective study involved patients with a history of scarf pin aspiration admitted to a single center during an 18-month period. Only patients with a history of scarf pin aspiration were included. Scarf pin aspiration was diagnosed by obtaining a detailed history including the onset time, duration of time from aspiration to presentation, and size and shape of the scarf pin. A detailed physical examination was performed in all patients to identify any cardiorespiratory abnormalities. Posteroanterior and lateral chest radiographs were obtained for all patients to determine the exact anatomical location and alignment of the pin. The same surgeon performed therapeutic flexible fiberoptic bronchoscopy (FOB) (Olympus CV-180 Evis Exera II Endoscopy System) for all patients with the aid of topical anesthesia. In cases of failed extraction by FOB, the patient was transferred to the operation room. Rigid bronchoscopy (Karl Storz Endoskope system) was performed under general anesthesia. When extraction with rigid bronchoscopy failed, posterolateral thoracotomy was performed. Patients who underwent FOB were observed for a couple of hours after the procedure. Patients who underwent successful rigid bronchoscopy were hospitalized for 24 hours. Those who underwent classic thoracotomy were discharged from the hospital after total expansion of both lungs and removal of the chest tubes.
Descriptive statistics (means, numbers, and percentages) were calculated for all variables by IBM SPSS Statistics 2015 (IBM Corp., Armonk, NY).
Results
This study included 27 female patients ranging in age from 8 to 30 years (mean age, 15.74 years). The main presenting symptoms were coughing and shortness of breath. Almost all patients with scarf pin aspiration reported that the event had been induced by talking, laughing, or coughing while the pin was being held in the mouth between the upper and lower teeth. The most common symptom was coughing. Almost all cases were diagnosed using posteroanterior and lateral chest radiographs. Table 1 shows the signs and symptoms according to the location of the needle. FOB bronchoscopy was successful in removing the pins in 12 (44.4%) patients; rigid bronchoscopy was required in 13 (48.1%) patients, and thoracotomy was required in 2 (7.0%). No morbidities occurred among the patients who underwent thoracotomy, and one death occurred during rigid bronchoscopy.
Discussion
FBA remains a common but largely preventable problem. 8 Most patients with FBA are children younger than 3 years. 2 Patients with aspirated headscarf pins comprise a different age group. Our literature review showed that the mean age of this population is 13 to 20 years. 5, 6, 7, 9 In the present series, the patients' ages ranged from 8 to 30 years with a mean age of 15.74 years. The occurrence of scarf pin aspiration in older patients compared with other types of FBA can be explained by the fact that this accident occurs mostly in young Muslim girls who have newly started wearing hijabs.
A general male predominance for FBA has been reported by many authors, while scarf pin aspiration occurs uniquely in female patients; no reports have described male patients. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Our study was consistent with this finding in that all patients were female.
Children with FBA typically present with symptoms of coughing, dyspnea, wheezing, cyanosis, or stridor. 2 In the current study, the main presenting symptoms were coughing and shortness of breath. Almost all patients with scarf pin aspiration reported that the event had been induced by talking, laughing, or coughing while the pin was being held in the mouth between the upper and lower teeth. 10, 12 We reported the same event in all patients. This indicates the same pathophysiological mechanism of the disease. LBPT, left bronchopulmonary tree; RBPT, right bronchopulmonary tree.
Difficulty in diagnosis is a common problem when dealing with FBA. 16 FBA may not be suspected in some cases, leading to chronic lung problems involving asthma-like symptoms, recurrent pulmonary infections, atelectasis, and bronchiectasis. 17 However, diagnosis of scarf pin aspiration is less challenging because the needle is metallic and easily recognized due to its characteristic shape on plain chest radiographs in addition to the patient's obvious history (Figures 1  and 2) . 17 In the present study, almost all cases were diagnosed using posteroanterior and lateral chest radiographs. In infants and young children, the occurrence of left-and right-side foreign bodies is comparable, 18 while in patients with scarf pin aspiration, the left main bronchus is the most common site followed by the right main bronchus and trachea. [5] [6] [7] In the present study, the pin was found on the left side in 16 (59.3%) patients, on the right side in 8 (29.6%), and in the trachea in 3 (11.1%). The left-side predominance may be explained by the narrow lumen of the left main bronchus; this leads to the production of stronger negative pressure during inhalation.
Rigid bronchoscopy is the most common procedure used to manage FBA in infants and young children, while FOB is a safe and successful first method for retrieval of aspirated scarf pins. 19 In our study, FOB was successful in removing the pins in 12 (44.4%) patients, while 13 (48.1%) needed rigid bronchoscopy and 2 (7.0%) needed thoracotomy. In comparing our findings with other published studies, we observed that our results are more practical because both FOB and rigid bronchoscopy were effective in scarf pin extraction, but the effectiveness was determined by patientrelated factors and the operator's ability. The incidence of FBA-related mortality reportedly ranges from 1% to 12% according to the type of foreign body; the highest incidence is associated with sharp objects. 14 In the present study, one (3.7%) patient died of scarf pin aspiration. This death was due to massive endobronchial bleeding associated with extraction during rigid bronchoscopy despite all measures taken to save the patient's life.
Our literature review, which included the present study, indicates that the pathophysiology, presentation, and management of scarf pin aspiration are specific and consistent among young Muslim girls and women who wear a hijab. Therefore, we propose calling this condition ''hijab syndrome'' for easier communication and because it symbolically represents the entire disease course from start to end. This is the first study to name this condition as such. Table 2 shows the most recent reports describing scarf pin aspiration.
Conclusions
Scarf pin aspiration should ideally be called ''hijab syndrome'' because this name encompasses all details of the event and enables easier communication among health care professionals. Scarf pin aspiration occurs in young Muslim girls and women who wear a hijab. A history of pin inhalation is the most important part of the diagnosis, and the condition is confirmed by plain chest X-ray examination. Rigid bronchoscopy is the most commonly performed procedure for successful retrieval. Hijab syndrome is an important cause of morbidity among young Muslim girls and women. We therefore recommend the outright banning of this pin from Muslim countries with the singular aim of discouraging its use.
